A NASA Office of Safety and Mission Assurance (OMMA) program to develop lightweight, reliable, and safe wiring insulations for aerospace applications is being performed by the NASA Lewis Research Center (LeRC). As part of this effort, a new wiring construction utilizing high strength FTFE (Poly Tetrafluoroethylene) as the insulation has been tested and compared with the existing military standard polyimidebased MIL-W-81381 wire construction. Electrical properties which were investigated included ac corona inception and extinction voltages (sea level and 60,OOO feet), time/cmnt to smoke, and wire fusing time. The two constructions were also characterized in terms of their mechanical properties of flexural strength, abrasion resistance (23'C and 150'C). and dynamic cut-through (23'C to 200.C). The results obtained in this testing effort are presented and discussed in this paper.
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Electrical wiring is used extensively on spacecraft and satellites for power management and distribution, control and command, and data transmission. The reliability of the wiring systems when exposed to the harsh environments of space is very critical to the success of the mission and the safety of the crew. Polyimide film insulation is widely used in electrical wiring systems of aerospace applications, due to its high dielectric strength, low weight, non-flammability, and high temperature capability. However, new failure modes have been reported recently by the aerospace community, in which degraded polyimide insulation materials become conductive upon arc initiation. Propagation of the arc along the wiring hamess, a phenomenon called arc tracking, can occur under these conditions. Various wiring system failures have proven in the past to be very costly in terms of loss of expensive equipment and the loss of lives. Therefore, identifying new insulation constructions which are resistant to arc tracking is important for assuring the safety of future NASA missions.
A NASA OS&MA program whose objective is to increase the safety of spacecraft wiring systems is being managed at NASA LeRC. The program uses a database of testing information on the various candidates to replace MIL-W- 
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Dvnamic Cut T h r o m
The dynamic cut through test was used to evaluate the resistance of the insulation of a wire specimen to the penetration of a cutting surface. The test was conducted at the following temperatlaes: ambient, 7VC, 150'C and 2°C.
Eight 5 inch samples of each wire type were tested under each condition. The specimens were circuit monitoring for continuity between the conductor and cutting tool. The cutting tool was a 20 mil tungsten carbide rod With a 4-6 mil finish. The Cutting to01 WaS pressed against the wire at a rate of 0.2 inches per minute until electrical continuity was detected or cut through was recorded. 
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The abrasion test was used to provide a relative abrasion resistance evaluation of wire insulations at ambient temperature and 150' C. Four 12 inch samples of each wire type were used for this test. The abrading tool consisted of a 0.020 inch diameter counter balanced rod with an inherent 10 gram force. The rod was attached to an AC motor that moved the rod in a one inch linear path over the specimen at a rate of 60 cycles per minute.
The test was conducted until the abrading tool made electrical contact with the wire conductor. Each sample was tested with a weight of one, two and three pounds attached to the abrading rod. The number of cycles to failure was recorded for each condition.
wire samples that were exposed to ambient temperaturesea The results of the abrasion test at ambient temperature are level and ambient temperat",W feet. Five 3 inch shown in Figure 5 . The MIL-W-81381 samples withstood specimens of each sample were w e for 10 equally approximately 4 times more cycles than the HS-725 samples spaced turns mound a lox W e l .
with weights of one and two pounds applied. The were twisted, crimped together and a power performance gap with the three pound weight narrowed, but strip. The mandrel was connected to the AC r e m line the MIL-W-81381 still sustained twice as many cycles as did through a 50 l & mistor. power W~S supplied a no the HS-725 wire.
greater that 50 Vls until continuous corona discharges were observed on the positive half cycle of the AC waveform. The results of the abrasion test at an elevated temperature of After the inception voltage was determined, the voltage ~8 s 150°C are Shown in Figure 6 . In this Case. the m-W-81381 lowered gradually until the discharges were no longer wire withstood approximately 6 times more abrasion cycles detectable and this voltage m o a the extinction than the HS-725 in all test weight conditions. voltage.
Corona I n a i o n and Exuncuon Test
Corona results at sea level are shown in Figure 7 . In this test, the inception and extinction voltages for the HS-725
A 400 Hz power source was used to determine the AC corona specimens were consistently 200 V , ,
higher than those of inception and extinction voltages. 2.
CONCLUSIONS
The 
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Further testing is planned to complete the database for the NASA unique operational environments and testing requirements using the top hybrid candidates from the Air Force program [l] . These include outgassing, corona discharge and arc tracking in vacuum, flammability and arc tracking in enriched oxygen, the effect of microgravity on flammability and arc tnlcking, space environment and fluid exposure testing, temperature extremes and cycling. The wiring constructions which perform the best in the various NASA environments will be proposed as candidates for use in NASA applications.
